in displacement control (0.13°/sec) to limits of 0.73N-m in retroversion and 0.22N-m in anteversion. Optical displacement measurement: DIC was used to quantify micromotions along the stem-cement and cement-bone interfaces. A CCD camera with telecentric lens was used to sequentially image the constructs during mechanical loading with a resolution of about 0.025mm/pixel. Commercial DIC software was used to determine displacements between retroverted and anteverted image frames for the entire construct. Measurements were made using sub-regions of 10x10pixels. To determine the relative motions across the stem-cement and cement-bone interfaces, a multi-step approach was used. First, contours of the interfaces were created and sampling locations along the interfaces were defined at 2° increments (centered on the centroids of the stem and cement boundaries). Sampling points on either side of each interface were then created at a distance of 0.25mm normal to the interface. This was done to insure that the DIC sub-regions did not cross the material boundaries. The local motion at the sampling points were then determined by mapping the displacements from adjacent DIC sub-regions using linear shape functions (Fig. 2) . This approach accounted for the fact that the sampling points did not usually coincide with the sub-region grid generated by the DIC software. The relative normal, shear, and total micromotions were then determined as the differences in motion on either side of interface. The RMS error of DIC system was about 0.0012mm, so the interface micromotion data was accurate to about 0.0025mm (0.1pixels).
Results:
There was a wide range of responses to mechanical loading of the 10mm thick post-mortem retrieved transverse specimens. 
Discussion:
In conclusion, we have demonstrated a method to examine the micromechanics of cemented interfaces under loads and constraints that resemble in vivo conditions more closely than has been possible previously. We have demonstrated the utility of the method in measuring relative displacements across the interfaces. The method could also be used to examine cement strains and, with suitable magnification and resolution, strain in the trabeculae, thus giving a more complete picture of load-transfer between the stem and the bone. This method could conveniently be combined with other observations made on the transverse section: interface morphology and damage to cement or bone could be quantified and related to the micro-mechanics data. 
